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ACpTONTTRItE J^YCLIWG PROCESS 

Trie present Invention concerns" an improved process to recover acetonitrile from a 
diluted aqueous low grade acetonitrlle feedstock. 

Hie process comprises a first azeotrdpic distillation and a second azeotropic distillation, • 
wherein the water content in the stream is reduced to below 16 •% by weight before it is 
fed to the distillation column in which the second distillation is performed. 

In order to achieve this, In one embodiment, the first azeotropic distillation is 
followed by pervaporation. 

In a second embodiment the water content is reduced by use of a pressure-swing 
distillation. 



There are different types of acetonitrlle currently used in the marketplace: 

Low grade acetonitrlle comprises HPJUC purification process waste such as from 
the purification of peptides, DNA synthesis process waste, and pharmaceutical drug 
15 manuiactuxing process waste. Low grade acetonftrdle contains between about 35 % by 
weight to 85 % by weight acetonitrile and less than approximately 40% of water. 

Industrial grade acetonitrile is at least 99.75 % by weight acetonitrlle, contains 
approximately SOO ppm of water and is typically used in gas chromatography applications 
and agricultural pesticide xnanufacturtog processes. 
20 HPLC grade acetonitrile is a high purity acetonitrile containing at least 99. 8 % by 

weight acetonitrile, a U.V. transmission spectrum measurement of more than 90 % at a 
220 nm wavelength and more than 98% at a 240 nm wavelength, and can contain more 
than 100 ppm of water. 

Furthermore there- still is DNA synthesis grade acetonitrile with a purity of at least 
25 99.9 % by weight acetomtxile. containing approximately 50 ppm or less of water, and 

ultra-pure acetonitrile with a purity of at least 99.99% containing appropriately 20 ppm 
or less of water. 

• There exist prior methods of purifying acetonitrlle from industrial or higher grade 
' acetonitrile feedstocks. These methods include treatment by various absorbents to remove 
30 organic impurities. eJg. by use of active alumina, active bauxite, active carbon, special 

aluminosflicates or molecular sieves, and treatments to remove water, e.g. by use of active 
; alumina, calcium chloride desiccants, silica gel, aluminosillcates or molecular sieves! * * 
Other methods of purifying acetonitrile from Industrial or higher grades of acetonitrile 
have included the use of oxidising agents such as' air. oxygen or ozone, followed by 
35 distillation and/or absorption to remove the oxidized impurities, see US 5.426,208- 
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- ---None of the abpv«i (described methods is ajjpUcable'tq recover acetonitrile from a 

diluted aqueous low-grade acetorUtrile feedstock. Low grade acetonitrile waste streams are 

therefore usually being disposed of by incineration. 

The literature reveals one document, US 6,395,142 that describes a purification 

. process far low grade acetbrjdttrile feedstocks. 3 different sources of low T grade acetooitrile 

feedstocks are mentioned in this patent: DNA synthesis process waste, HPLC process 

waste and pharmaceutical drug manufacturing waste. Low-grade acetonltrile Is described 

in this patent as a feedstock containing primarily 30 to 85 % by weight of acetonitrile and 

• containing less than approximately 40 % by weight of water. 

The process consists of two consecutive distillations. The low grade feedstock is 

fed to a first distillation coiumn and the acetonitrile and a first set of injpurities with a 

i f 
lower boOing point than acetonitrile is separated from a 2 na set of impurities having a 

_ higher boiling point than acetonitrile, the acetonltrile and the first set of impurities being. 

drawn as a vapor from said first distillation column, the 2°* set of impurities being 

i 

15 produced as the first distillation column 

. j <* 

The acetonitrile and the first set of impurities are then condensed and fed to a 2 oa 
distillation column, separating the first set of impurities from the acetonltrile being 
produced as the second distillation column bottom. 

Although US 6,395, 14^ states that the process is applicable on all 3 low grade 
acetonitrile sources, thus feedstocks containing primarily 30 to 85 % by weight of 
acetonitrile and containing less than approxtoateiy 40 % by weight of water, it is evident 
that the process described in the patent is only efficient if the feedstock 

• either contains less than 16 % by weight of water, as the ac^ranttrile/waler azeotrope 
is appn^Jojnately 16 % by weight w a ter .and 84 % by weight acetonitrile, and preferably 
less than 5 % by weight and more preferably less than 2 % by weight water. This is ' 
indicated in US 6,395.142 in column 4 lines 19-24 ; in the example in column 7 line 
IS ; in column 8 lines €|2-64 ; in. claims 15, 15 and IT . 

• or contains other constituents forming azeotropes with water with a lower boiling point 



than the acetonitrile. 



/water 



azeotrope (76°C). Such constituents are for example" 



tetrahydrofuran CTHF) (THF/water azeotrope % weight/weight 96/4 boils 64°C) or 
dichloromethane (DCM)i (DCM/ water azeotrope % weight/weight 99/1 boils at 3S°C). 
The presence of such constituents is indicated in US 6,395, 142 fcolnrrin 4 lines 46-47 ; 

column 5 lines 16-17 ; table 1 : table 4 ; claims 18, 27, 46, and 56) 

■ "i . * 
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; If, besi^^cetomirn^nQ other constituents fornix azeotropes with wter and having 

a lower boiling point toanjthe acetonitrile/water a^otrope would be presentee initial 

-water concentration in the feedstock may. not be too high. Otherwise it would be 

impossible in the 2^ distillation to obtain man efficient and economic way a high grade 

acetonitrde as column bottom. The higher tiie Initial concentration ofwater the more 

acetonitrile would have to be evaporated as a acetpnitrile/water azeotropein the 2*° 

distinction column to obtain a 2^ distillation colunm bottom containing less than 0,1 

weight %. water and to meet the HPLC grade acetonitrile specification for water. Thus the 

less other such constituents are present, the lower the water concentration in the Initial 

feedstock has to be. If no such constituents are present the water concentration in the 

initial feedstock has to be las low as possible in order to have an economical process. 

Based on. these considerations, it Is clear that the prior art process, is. not efficient for 

all low grade feedstocks defined in the patent a* feedstocks containing primarily 30 -to 

.85 % by weight of acetonitrile and containing approximate^ 40 Vq by weight of water. For 

such high water concentrations the process can never be economically viable. 

In summary, the process described in US patent 6,395, 142 Bl only permits the 

treatment of a low grade acetonitrile feedstock containing as little water as possible, or 

containing other constituents forming azeotropes with water with a lower boiling point 

than the acetonitrile/water azeo trope (76°C), If nojsuch constituents are present* for each 

percent of water, 84/ 16 % or 5.25% of acetonitrilej would be lost in the 2** distiliation to 

get a pure acetonitrile boriom containing less thar* 0. 1% ofwater. It is evident that for a 

source containing 16 % of water, all the acetonitrile would have to be distilled in the 2^ 

column, leaving no pure acetonitrile anymore in the column bottom. 

Hence, there is a need 1 o develop a process which is capable of efficiently recovering 

acetonitrile from a diluted aqueous low grade acetonitrile feedstock, wherein the feedstock 

may contain 16 % by weig it or even SO % by weight water knd more. 

This technical problem is solved by the processes of thejpresent invention. Processes 

are provided that allow to reduce the water content of the sjtream that is fed to the 

distillation column ia which the second distinction is performed, to below 16% by weight 

Thereby it is avoided that during the second distflljation the entire amount of acetonitrile - 

. 53 cnstflled in the- form of the acetonitrile/water az^otrope. In one embodiment this has 

been achieved by tie coxxdsinatioii of distulation and pervariorahon. In a second 

embodiment the reduction in water content Is achieved by using piessure-swing 

distillation wherein the first distillation is performed at below atmospheric pressure and *- 



the second distillation is performed at atmospheric pressure. 

: 
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Both -erubotiirrients allow for efficient recovery of acetonitrile from low- grade acetnnitrile 

feedstocks having a water content of 16 % by weight or even SO % by weight* or more. 

Hie feedstock to be used according to this Invention may be any aqueous mixture 

containing acetonitrile, e,g. low grade acetonitrile waste from a HFLC purification process 

5 of peptides. f 

. Figure TA represents schematically the process according to a preferred aspect of 
• * . f 

the first embodiment of the invention* The reference numbers 1. 2 and 3 represent three 

different distillations which are performed in sequence. Each distillation may be 

performed In a different column, as implied by Figure 1A. Alternatively two or three 

1 0 distillations may be executed one after the other on the same col umn. In this case, 
reference numbers 1, 2 and 3 are to be understood as representing consecutive 
distillations, although not being performed In separate columns. 

Figure IB represents schematically the process according to a preferred 
modification of the first embodiment of the invention. The reference numbers 1, 2 and 3 

15 represent three different distillations which are performed In sequence. Each distillation 
may be performed in a different column, as implied by Figure LB. Alternatively two or 
three distillations may be executed one after the other on the same column. In this case, 
reference numbers 1. 2 and 3 are to be understood as representing consecutive 
distillations, although not being performed ha separate columns. 

20 Figure 2 represents schematically the process accordiog to a preferred aspect of 

the second embodiment of the invention. The reference numbers 1, 2 and 3 represent 
three different distillations which are performed in sequence. Each, distillation may be 
performed in a different column,, as implied by Figure 2. JUternatrvely two or three 
distillations may be executed one after the other oh the same column. In this case, 

25 reference numbers 1* 2 and 3 are to be understood as representing consecutive 
distillations, although not being performed in separate columns. 

ha one embodiment, the invention therefore provides a process for purifying an 
acetorntrile feedstock comprising acetonitrile, 16 up to 90 % by weight of water, low 
boiling impurities having a boiling temperature lower than the acetonitrile/water 

30 * azeotrope boiling point, and high boiling impurities having a boiling temperature higher 
than the acetonitrile boiling point, the process comprising in sequence the steps of: 
A) introducing th e feedstock into a distillation column and, by performing a 
destination, separating the acetornrrlle/water azeotxope and the low boiling 
impurities from the high boiling impurities, the acetxmltrile/water azeotxope and 

35 the low boiling impurities being drawn as a vapor from the top of said distillation 



.1 . 
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column, the high boiling impurities being 'produced as the tfsttOafcon column 
bottoms: ' •. • • 

• . B) feeding the acetonitrile/water azeotrope and the low boiling impurities to a 
perforation ^able of separating the water from the acetonitrlle. the 
majority of water being collected as permeate from the pervaporation unit and the 
acetonltrile, low boiling impurities and remaining water being collected as 
retentate; - "* • 

Q introducing the retentate of the pervaporation unit to a distillation column and. by 
performing another distillation, withdrawing the remaining acetointrile/water 
azeotrope and the low boiling impurities as a vapor from said distillation column, 
wherein the acetonitrile is recovered from the distillation column bottoms. 
The acetonltrlle/water azeotrope and the low boiling impurities that are drawn as • 
vapor from the column after the distillation of step C. are considered as waste. 

Those Impurities having a boiling point between the acetonitrile/water azeotrope 
boiling point and the acetonitrfle boiling point, wilj be withdrawn in step A as vapor 
together with the low boiling impurities and the acetonitrile/water azeotrope. In step c, 
depending on the distillation temperature selected and the exact boiling temperature of 
these impurities, they will mainly be withdrawn as vapor at the top of the column. 

The distillations of steps A and C may be executed one after the other on the same 
column. However, it Is preferable to perform them in separate columns. Hence, it is 
preferable to perform the distillation of step A in a' first distillation column and the 
distillation of step C in a second distillation column. 

According to this first embodiment pervaporation is performed in order to reduce the 
water content of the stream fed to the column In which the distillation of step C is 
performed. Therefore, the acetonitrile/water azeotrope and the low boiling impurities that 
are drawn from the distillation column in which the distillation of step A takes place, are 
fed to a pervaporation unit, either in the form of vapor under pressure or. after a step of 
condensing. , in the form of a condensate. 

. Pervaporation is an energy efficient combination of membrane permeation and 
evaporation. It is useful for the dehydration of organic solvents. PerVaporation involves 
the separation of tiro or more components across a membrane by differing rates of 
diffusion through a thin polymer and an evaporative phase change. A concentrate and 
vapor pressure gradient is used to allow one component to preferentially permeate across 
the membrane. A vacuum applied to the permeate side is coupled with the immediate 
35 condensation of the permeated vapors. It is preferred to have high selectivity through the 
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memlira ae. In order to remove water from organic solutions, as done- in the present 
Invention, asymmetric, hydropfcullc, dense and sufficiently jcross-linked pbryme* 
membranes are used. Asymmetric means that the? membrane is a multilayer membrane 
consisting of a support layer, an intermediate layer and a separating top-layer. These 
5 hydropliilie membranes are preferably selective for water. Dense means that the 

membrane has no pores, and sufficiently cross-linked means that the polymer membrane 
avoids excessive swelling in solvents. Examples are the membranes PERVAP® 2216, 
PERVAP ® 2256 and PERVAP <§> 2201, all purchased from Sulzer. The most preferred 

membrane is the Sulzer FEKVAP® 2201 membrane. [ 

t 

10 The term pervaporation is used when separating liquids. If a saturated vapour 

mixture ^ to be separated, the process is called vapourpermeation, although it is 
essentially the same. ■ . | 

When pervaporatScn is performed, the stream reaching the distillation column in 
which the distillation of step Cis performed, has a water content lower than 5 % by 

15 weight more preferably lower than 2 ,%.by weight and most preferably lower than 0.1 % 
byweight. i I 

The term pervaporation unit is defined as the (entire equipment needed to perform 
pervaporation and includes the feed pump, the feed preheater, different pervaporation 
modules, an interstage heat exchanger, the condenser, thej vacuum pump and the 



2.0 ' permeate pump. 



In a modified version of this first embodiment, the acetionitrile/wetter azeotrope leaves 
the column in which the distillation of step A is performed jas a side draw, the majority of 
the light boiling impurities are withdrawn at the top of this! column and considered as 

25 waste. In this modified version of the first embodiment, a smaller pervaporation unit is 
nsed since the feed for the column to which the distillation! of step C is performed does 
. not need to be reduced to 5 % water content or less, instead the water content may be up 
to the level of the azeotrope composition (16 % by weight) . This is possible, because the 
acetonitrile /water azeotrope distOlate-uf-the distillation of sjtep C is not discarded as in the 

30 first version of this embodiment described above*, lW it is recycled to the feedstock. The 
use of smaller perv aporation units is, clue to the high prize of pervaporation membranes, 
very advantageous- In this modified version of the ferst embodiment, the surface, of the 
pervaporation unit xnay.be reduced to 30% of the surface used in the ixuxnodified version 
of the first embodiment. 

35 Hence, in a modified version of a first embodiment, tins invention provides a process 

* for purifying an acetonitrile feedstock comprising acetonitrile, 16 % up to 9Q % byweight 
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of water; .lo^-toouing impurities having a boiling t^peraiJre lower tihin-t^e 
aWtbnltrlle/^ter azeotrope boiling point/and high bolltogiiSipurities'jiavJag abofflng "". 
temperature higher than: the acetonitrile boiling point, the process comprising in 
sequence the steps of: ■ j j 

A) introducing the feedstock Into a distillation columr. and. by p forming a 
distillation, separating the acetonitrfle/waier azeoti ope and the low boiling 
impurities from the high bailing Impurities, the high boiling impurities being 
produced as the distillation, column bottoms, a majority of the low boiling 
_ impurities being drawn as a vapor from the top of slid distillation column, and 
. ibe acetomtrfle/water azeotrope and a remaining part of the low boffing impurities 

being drawn as a slds drawjof that distfflation column: 
Bl feeding the acetomtilte/wajter azeotrope and the lc w boiling imparities to a 
pervaporation unit capable of separating ttje water from the acetonitrile, the 
majority of water being collected as permeate from 1 he pervaporation unit and the 
acetonitrfle, low boiling impjiirities and remaining water being collected as 
retentate; J j 

O introducing the retentate of the pervaporation unit into a distillation, column and. 
by performing another distillation, withdrawing the 



and the low boiling 
from the distillation co 



acetoiutrile'/water azeotrope 
as a vapor, jwherein the acetonitrile is recovered 
bottoms^ 



It is preferable that the acetonltrile/water azeotrope le iving the column in which the 
distillation of step C is performed, is recycled to the acetoi itrile feedstock and introduced 
into the distillation column, in which the distillation of stq » A" is performed. 

Distillation of step C can be performed at atmospheric pressure or at super 
atmospheric pressures if one wants to enlarge thejwater cc ntent of the acetonitrfle/water 
azeotrope. A greater water contentjmeahs a more 'jeconomi al distillation C. 

Preferably, the acetonifa11e/wa|er azeotrope leaving tht column after the distillation of 
step A' as a side draw, is in the form of a liquid. I 

i 



Those impurities having a boiling point between the acetomtrile/water azeotrope 



boiling point and the acetonitrile boatng point, wfrj be with kawn in step A' partly as 
vapor.together with the low boiling Upunties andjpartly as . a liquid side draw together 
with the acetonitrile/water azeotrope. In step C\ depending ; on the distillation 
temperature selected and the exactjlbofling temperature of i bese impurities, they win 
mainly be withdrawn as vapor at the top of the column. 



I. 
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' ; * The dis&Hations oflsteps A' arid :C* may be executed one after the other on the*s& me 

< ' - T I J- ' * : * : * - 

column. However, it Is preferable to perforotn them! in separate columns. Hence, it is- 

I*. «• r ; ■ ' 

preferable to perform the distulatian of step A* in a first distillation column and the 

distfllatibn of step C r In a second dLtlllation columiu 

In a second embodiment, tins invention provides a process for purifying an 

acetonitrile feedstock comprising a|ietonit3[lie f 16 9j6 up to So % by weight water, low 

boiling impurities having a boiling temperature lower than] the acetonitrile/water . 

azeotrope boiling point, and high boiling impurities having! a boning temperature higher 

* .1 ' • I . " ■ 

than the acetonitrile boiling point, the process comprising in sequence the steps of: 



AT tatroducing the feedstock iAto a distillation column and. by performing a 



distillation at below atmospheric pressure, c separating the acetanitrfle/water 
azeotrope and the low boiling impuLities from the high boiling impurities, the high 

proltuced as distillation column bottoms, the total or 
es being drawn ais vapor via the top of the 

/waftfer azeotrope and. potentially remaining 



boiling impurities being 
majority of the low boiling 
distillation column and the 




low boiling impurities being Hdrawn jas a side draw of that distillation column 

C") introducing the acetonitrile/water lazeotrope side draw into a distillation column 

' I! ! *! | 

and, by performing another [distillation, at atmospheric pressure, enriching the 

acetonitrile/water azeotropi with w^ter and! withdrawing it as a vapor, wherein the 

20 acetonitrile is recovered from the dxstfflatioil columri bottoms- 

Preferably, the acetonitrile/watlkr azeojtrojpe leaving the? column after the distillation of 

step A" as a side draw, is in the ft>r ? 1 of a fcquid. v j 

Those Impurities having a boiling point between the acetorjatrile/water azeotrope 

.boiling point and the acetonitrile boiling point, willibe withdrawn in step A" partly as 

25 . vapor together with the low boiling Impurities and>partly as a liquid side draw together 

with the acetonitrile/water azeotrojje. La step C~ depending on the distillation 

temperature selected and the exactjjbolllpff turnip exfiture of these impurities, they will 

mainly be withdrawn as vapor at the top of the rahimru | 

The distillations of steps A" and CT may be executed one after the other on the same 

30 column. However, it is preferable IxJjperfbrm them jih separate columns. Hence, it is 

preferable to perform the distillation of step A" in alfirst distillation caiuirm and the 

distillation of step C" id a second destination column. | 

II " i i* J 

According to the second embodiment of the invention, the reduction in water content 
of the stream fed to the column in rhich the distillation of step C~ is performed, is 
35 achieved by the use of pressure-swj pg distillation ^herein ijhe distillation of step A" is 
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performed at beloy; atmospheric.pressiire^ The pc pentage of water in* the 

* ^.etoiUtrlle/ water azeotropeis decreased' at low pressure e nd Increased at high pressure. 

Hence, under "below atmospheric pressure conditions during the distillation, of step A", the 

wafer content in the acetonitrile/water jazeotrope is decreased. Preferably, the pressure 

during the distillation of step A" is between ISO aid 400 itibar. and more preferably 

between 200 and 220 mbar and the azeotrope leajing the column after the distfflafion. of 

step A" as a side draw has a water content between 7,0 % by weight and 13 % by weight, 

and more preferably between 8.5 and 9^5 % by weight, f 

Thereby it is ensured that the stream reaching the coluran, in which the 

distillation ofstep C" is performed, faas'a reduced water content and is as rich as possible 

in acetonitrUe. During the distillation of step C\ performed at atmospheric pressure, the 

water content of the azeotrope increases and reaches approximately 16 % by weight 

Hence, the remaining water can hevdistulek away : n the form of a acetonitrile/water 

azeotrope. This azeotrope is preferably recycled to *the feedstock for the distillation of step 

A" or more preferably to the column slightly higher than the feed point of the raw 

material.' . • . \ ' 

. • 1 s i 

Low bailing impurities are defined ras those 'impurities that have a lower boiling ' - 



temperature than the acetonitrile/water 
form an azeotrope with water that has a 



t76 D C at atmospheric pressure), or 



boiling temperature than, the 



20 ■ acetonitrile/water azeotrope. Examples -are dichlbromethane (boiling point: 40°C at 

atmospheric pressure), acetone (tolling; point: 56-2°C at atmospheric pressure), methanol 
(boiling point: 64.5°C at atmospheric pressure), dnsopropy ether (boiling point: 68°C at 
atmospheric pressure) , et^lacelate^wateiazeotope' (boiliu g point: 70.38°C at 
atmospheric pressure) without behijg rest^d^ thereto. ! 

r * i\ lr \ 

High boiling impurities ace defiried'as those impurities that have a higher boiling 
- t i »j | ( 

temperature than acetDnitri3e (51.6jC at atmospheric pressure). Examples are, 

isopropanol (boiling point: 82.4°C at atmospheric pressurej, acetic acid (boiling point: 

118.1°C at atmospheric pressure), NJ^-dimethylfom (boiling point: 153°C at 

atmospheric pressure), phenols, cresols* without being restricted thereto. 

The acetonitrile feedstock td|be purified by! 



e processes of the invention is 
preferably the waste from a HPLC purification process of peptides. The average 



composition of low grade acetonitrfl^ stream res 
of peptides is presented in the folloJrtnglTi 
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l| an HPLC purification process 
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Table 1 



Description 


[Composition 

1' 1 


/\CctOIULXllti ? • j 


It 10-50 by volume 


Tv/Tp+Vianol . I s 


R' < 1 % bv volume 


TEA - . . v ! : 


j|: < 0. 1 % by weight 


Acetone ' ! 


% <0.S % by volume 


Isopropanol - : ■ 


H' ■- <0.5 % by volume 


Acetic acid 


P* < 1.5 % by weight 


NH4QAC j 


G < 0. 15 |%r^ weight 


Triethylamine Phospibate /, 
H3P0 4 fpH=2} ' 


| <l%byweight 


Peptide residues - ■ 1: ! 


II, < 0.1% by weight 


Ethylacetate, dllsoprqylether. 
N.N-dlmetl^lfonxiainide, thiols, 
phenols, cresols, j ! 
organobalogenated compounds, 
aromatic compounds, sSicated 
compounds, other salts 


; <0.1 e 
; (SU 

! 


A> by weight 
m of all) 


Water ! ! 


i. Balance 



Preferably, the water content in the feedstc ck is at ] east 50%) by weight- 
Depending on the properties of the acetonitrile feed stock, Its pH is adapted with 



an acid or a base. 



i 



As explained above, according to both embodiments the high boiling impurities are 

! s I 5 I 

produced as the column bottoms after the distillation of step A. A' or A". This bottom 

contains primarily water, traces of acetonitrile. sails and ojher impurities boiling at a 

temperature higher than 8l.6°C atLimospheric pJessure: it may be considered as waste 

.that can be treated in a biological Wastewater plam- . 

According to both process embodiments outlined above, the feedstock: fractiOxL 

leaving the distillation column afterj'the distinarlor±iof step A' or A" is small compared to 

the amount of the inttial feedstock, jlf for example 20% by v weight of the Initial feedstock is 

acetonitrile, the acetonitrjle/water azeotrope fraction leavir g the column after the 

distiUation in step A A or A" will only represent approxims tely 20 x 1. 19 or 23.8% ofthe 

initial feedstock in the first embodiment using pervapoxatic n and 20 x 1- 1 1 or 22,2% of 

t ' ' ' j 

* the initial feedstock in the second embodiment using press ire-swing distillation This 



enables to keep the column sizes small and In particular to 



keep the pervaporation unit 



as small as possible. . |* 

According to the first embodiment of the indention, jsiog pervaporation, it is 
possible to perform the step wherein the abetorritri Le/water 
impurities leaving the column. afterjthe distillation 



azeotrope and the law boiling 
,of step A or A* are fed to a 



i- L. nj *J aJ iJ *± *J J 
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^raporatto* unit, by^ist condensing the aceto;|tiiIe/water az£olrope attd'Qie low 
filing impurities ana?thea sending the condyle to the pervapcr*tion unit! " 

Alternatively..itl5 also possible to perforin jjjhe step therein the acetonitrile/water* 
• azeotrope and the low boiling impuUes leaving tt| column after the distillation of step A 



or A' are fed to a perforation unl by sending t|e acetoiWe/water azeotrope and the 
low boiling impurities as vapours uWier pressure |ver thepervaporation unit. 

The permeate of thepervaporation unit, "cb^italnmgiprimaxSlr water but also traces 
ofacetonitrile and methanol, is preferably recycled!*, the atetonitrile feedstocfcand 
introduced into the coluxnnmwm|h the distmatllriof step A or A' takes place. The 
retentate of the perforation unttfchat is fed to tljL column, in which the distillation of 
step C or C- takes place, contains primarily acetoijjtrile but contains also' Water (0.1 to 5 
%). traces of methanol, isopropanoj, acetone and other lowlboaing impurities. 

Accordiug to the first and second embodlm ent of the invention, the 
acetonitrile/water azeotrope. Is drawn as a vapor film the qohuun In which the distillation 



r — n • ■ - -«-**»^v** 

of step C or CT took place, and the acetonitrile is produced as the bottoms of this 



column. In some cases, this stffl coptatos Borne sa jfcs and high, boiling hydrophobic 
impurities, such as toluene or ayieies. This happens, becapse such high boiling . 

»phobic Interactions with acetonitrile 



hydrophobic Impurities can form hydrop 



and thereby are dragged over the column top durilg distiUation and also stay in the 
20 pervaporatton retentate. j |j j 

In order to purify the acetoniirile from these higji boiling hydrophobic 
impurities, it is preferable to feed tfie column bottiis afteij the distillation of step *C, CT or 
°" to a <^tillation column where tifey are again di|tffled. The pure acetonttrlle is then 



drawn as vapor from the top of the column, in wi 



performed, and the evaporation j 
additional distfflation- 

The additional distillation i 
the distillations of steps A. A\ A" arid /or C C\ C"K 
preferable to use a separate coL 



! 

l the additional distillation was 



tue is produced as column bottoms after this 



iy be performed in the same column where already . 

i peipbimed. However, it is 
for this additional <h*stillation- 
The acetoTiitxHe drawn fromjsaid column afjbr the additional distillation is more 



than 99.8% pure. 

However, in order to be us 



inHPLailgh 



r 

220 am and more than 98 % at 240! nm must be 
itself absorbs mare light than the products p: 
would not be detectable by a UV detector 
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lievecL [otherwise, the acetonitrile 
in the acetonttrlle and- the products 
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Tm?refore, in a preferred aspect of both. 
^Lcetonitrile beixig produced as the columa.bal 
* or, if applicable, the acetonitrile being draw n froj 
condensed after the additional distmation, is sent 
St into a HPLC grade acetonitrile. It is preferable 
before the ac tiva ted carbon bed is used since 
'carbon bed by salts and hydrophobic high boiling] 
The following examples are provided for 

F:ram pig 1 

This example is in accordance -with the i 
makes use of pervajpoiation. 

The table below shows the results of 3 pile 
grade acetonitrile HPLC process wastes. The first 
single HPLC column, on which the {purification 1 



odiments of the invention, the 



after the distillation of step C.-C nr CT 
e djjstfllation column and being 

a b< id of activated carbon to render 
jerfbni the additional distillation 
rapic . saturation of the activated 
Lpurities is avoided, 
attve purposes. 



embodiment of this invention and 




trials performed on 3 different low- 
process waste resulted from one 



i performed with a 0.05M 

III | 

Triethylamine phosphate/Acetomtole buffer. The 2 nd one was a mixture of waste streams 
coming from several columns all working in different condi ions. The 3 rd waste stream 
resulted also from one single column, but the purification was performed with 1% Acetic 



add/ Acetonitrile.The composition of the three ^ 
table. Prior to the trials, all waste s creams were m 
The different steps as presented in the pro 
conducted batch-wise one after the other. No side 
trials. All the distillations were performed in the 



streams is presented in the same 
to pH=6 with NaaCCb- 
flowj diagram of Figure 1A, were 
were recycled during these 
e equipment* a 500 I- reactor 



equipped with a distjUlation column! with 7 theoretical plates. The 1** azeotropic 
distillation was performed under atmospheric pros sure. wit i a reflux R of 0.5- This I s * 
azeotropic distillation had to be performed twice* a tie to the volume of the reactor and due 
to the minimum amount of produce needed in the' jervapoi ation unit. In the 
pervaporafeion unit, a Sulzer PERVAP® 2201 plate Wembrane was .used with a surface of* 



4m 2 . A vacuum of 30-40 mbar was 



applied on the permeate side, and trie permeate was ■ 



30 pooled to -10°C to avoid re-evapora ion. The lneon bag feed of the pervaporation unit was 
. *' pressurised to 2 - 3 bar and heated to 90-95°C hi! these conditions the flow was 

approximately' 30 L/h- The reteniai 2 was then trar pferred lo the distillation reactor ag ai n . 
First the remaining wafer was removed by cKstfflhi \ (with ajreflux R of 0.83) a small head 



fraction over top (which was discarded), leaving arj 



lalm< 



bottoms. This acetoiutnle was then redistilled com aletely- The results of step 3 ta the 



>ost pure acetonitrile in the reactor 
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r passed oveu.. 



HPLC 



|an activated carbon -unit, 
-grade acetx nttrile aijet • 



>90% 



>98% 



'3 
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featbLe correspond io-i-be results obtained after this .ilnal aceionitrile^istulation. [The 
redistilled acetonitrite -was theh'1 
Typical specifications for ] 
Purity: not lower than 99.8% 
- . Residue on evaporation; not more than 1.0 i£g/l/ 
Transmittance at 220 nm: 
Transmittance at. 240 nxa: : 



is 
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Tabled, 



Step 



Date 

Sample-ID 
Total weight, kg 
Analysis 

H20, wt% (KF- method) 
AcCN, wt% (GC) 
MethanoL wt% (GC) 
Acetone, wt% (GC). 
Isopropanol. wt% (GC) 
PH 

pH after neutralization 
Ttausmtttance (188-300 nm) 



Incoming feedstock 



14 



Step 1: azeotxopic distillation 



Dale 

Start weight, kg 
Weight distillate, kg 
Sample-ID 

Analysis distillate: 
H20. wt% (KF- method) 
pH 

Txansmittance (188-300 nm) 
Residue. mg/L, 



Step 2: pexvapotatjon. 



Date 

Start weight, kg 
Weight i^tentate. kg 
Sample-ID . 

Analysis distillate: 



OEB MUNCHEN 
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" . II 

Trial 1 



03-©ct-02 
ACN-20O2-1O-1 




fi 



loV-J>Lv--02 

V v 

AC&-2jp02-10- 
1D1 




-02 



II 

ACN-2002-10- 

r BR. . 



Trial 2 



03-Oct-02 
ACN-2002-10-2 
914 . . 

7T.25 
22.75 



3.36 
6 

Not OK 



22-Oct-02 
710.5 
202 
ACN-2002-10- 
2D1 

17.0 
8.9 
Not OK 
4 



24r-Oct-02 
202 
153.5 
ACN-2002-1O-2R 



Trials 



03-Oct-02 
ACN-2002-10-3 
974 

• 80.S 
19.2 



2.9? 
6 

Not OK 



25-Oct-02 
837 
160 

AClSr-2002-10- 
3D1 

18.85 
7.6 
Not OK 
5 



30-Oct-02 
160 
101 

ACN-2002-10- 
3R - 



114/11 n.*\ 1.V27 FAJ 32 2 5500400 UCD.. IPD. ^ 0» ifUNCHEN • ©624 



<- 

*. . 

V 


* • • 

. * ■ • ! 

H20, wt% (KF^ method) . 

pH *'V: . 

Transmittance (188-30O nil) 




1. 1 

'1= 

• ''-J 

15 • 

' +•.' 

s 

:l No 

i t 

•i 
• * 


2 

3.8 
:OK 


2:38 * 

' 9.8 
Not OK 


' 2.3 
9.8 
Not OK 


Sten 3: 2nd and *xd distillation 




si - 






Date 

Start weight, kg 
Weight distillate, kg 
Sample-ID 

Analysis distillate: 
H20, wt% (KF- method) 
pK 

Transmittaiice (188-300 nmj 
Residue, mg/L 




J 14-1^ 

i- ! 
\ ' 

&CN-2 

1 ' i 

\ , 

I ' 

V 1 

! i .No 

M 


^ov-02 

13 

il 

302-10- 
32 

.4 
.6 
OK 

t 1 


06-Nov-02 
1.53.5 
52 

ACN-2002-10- 
2D2 

0.17 
8.8 
Not OK 

<r * 


OS-Nov-02 • 

101- 

53.5 
ACN-2002-10- 
3D2 

0:2 

7.8 
Not OK 
<1 


Step 4: activated carbon 
treatment 






j ; 








Date 

Start weight, kg 

Weight treated distillate, kg 

Sample-ID 

Analysis treated distillate: 
AcCN, wt% (CC) 

Residue, mg/L | 

Transmittance (at 220nm), in % 
Transmittance (at 240rtmJ. In % 
pH j 
High boilers content. m£/i> 1 


Specs 
>99.8 

% 
<L0 
mg/I- 
>90% 
>98% 


1 


r j 
!. - 

CN-2 

i » 

i 

i. « 

i 

1 " 

! 1 

I- : 
!: 9! 

M 

iot d< 


l 

•2 

>02-10- 
V2 

)0 

JL 

i.3 

Is 

[tected 


08-Nov-O2 
52 

ACN-2002-10- 
2A2 

100 . 

<1 

* 9S.6 
100 
8.2 
not detected 


l^-Nov-02 
53.5 
35 • 
ACN-2002-10- 
3A2 r 

99.93 

<1 

95-1" 
98.7 
7.3 
not detected 




1 

* HPLC detection lixaiti 100 mg/L 


•1" 

it 

t 










- 


; 
1 

3 • 

1 

1 

j 

i 

! 

: 

i l 
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Sempie-ID-in the table above means Sample jldenfiiflcation nurober, wt% "is an 
abbreviation "for percent by weight and QC tcteansigas chromatography.. * 
Specs means the typical specifications for HPtC-grade acetonitrile as defined above; 

■ method, a standardised titration 
method for water-content dtfermiaation, seejN. D| Cheronls andT. S. Ma. Organic 

Functional Croup Analysis (Wiley-hitersclence^ Neir York. 1964), pp. 472-475. An 

* - I 

extensive study of the method can be found ki JT. Jjflitchell and t>. Smith, Aquametry 
CWiley-lnterscience. New York, 1948). 
Results 

These results clearly show that the process according to the first embodiment of 
the invention allows recovery of HPLC grade acetojLtrile from low grade acetomtrile 
feedstocks comprising water content of 77 %jand jnore 

This example is in accordance with trie second embodiment of this invention and 
makes use of pressure-swing distillation. \ 

In this example, the waste stream was neu bcalized to pKN6.4 with NaaC0 3 . 
Tables 3, 4 and S below set forth the conditions of a lab trial of the. pressure-swing 
process- Since only one distillation column was available, the first two distillations of the 
process represented in Figure 2, were executed on 2 after the other on the same column. A 

mag Germany; was . used with a 
ft. bubble cap column is a column with. 



20 glass bubble cap tray column, purchased from. No 



diameter of 50 mm and with 30 bubble cap trays, 
trays that possesses bubble caps through which tl ie vapours pass into the liquid on the 
tray. The gas flows up through a center riser iand 1 ap. arid finally passes into the liquid 
through a series of openings or slots in the lower 5 trie of the cap- The device has a built-in 
seal that prevents liquid drainage at low gas-jlow j ates. 

To simulate the recycle stream coming from the top of the the 2 nd column into the 
feedstock of the first low pressure distillationl a m xfcure was made of an industrial low 
grade acetomtrile waste resulting from an HP1X1 pi irification process of peptides and 
containing 0,029% by weight methanol. 0.009% bj weight acetone, 0.017% by weight 
isopropanol „ 16.873% by weight acetonrb3leJjb.27 Wo by weight benzoylcbloride and 
82. 8% by weight water, with a 2°* stream that'was obtained by an azeotxopic distillation 
at atmospheric pressure of the low grade aceforutale. This 2^ stream was obtained in a 
separate distillation prior to the preparation of mixture and contained 0.059% by weight 
methanol, 0.034% by weight efchanol 0.042% by weight acetone. 0.152% by weight 
isopropanol 84- 12% by weight acetonitrile and 15y6 %by weight water. The recycle 



04/11 13 2ft FAX 32 2 5599400 



UCB IPC 



10 
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20 



stream mass fraction, in. the misshire was approximately 16%, resulting in a feedstock for 



;!L 



the 1** column containing 51.5% HaO. 

The above prepared mixture was fed into tile 1* distillation column on tray 21, the 
lowest tray being tray 30 and the behest traibeii ig tray 1. The feed temperature was 
38.1°C. The o^stillation was operated at a pressor! s of 300 mbar, with a reflux ratio R/D 



^1 



8EB MUNCHEN 



©020 



'parts undergoing distjUatLon and 



(Reflux/Distillate) of 40/1. This means that for 41 

condensation. 40 parts are sent back Into the jeolii inn and 1 part is withdrawn as 
distillate. The low boiling impurities, leaving 4lke column via the top, were first condensed, 
at 10*0. This first condensate Is indicated as \* disJfllate" in table 2. The vapours that were 
not yet condensed in this first condenser were paJsed over a 2 nd condenser, at 2°C. This 
2™* condensate is indicated as "distillate 2" in l^bjL . 1. The AcCN-H 2 0 azeotrope 
(approximately 88 percent weight at AcCN / 12% percent weight of ffeO) was withdrawn 



as a side draw on tray 1 1, and Indicated as 



!de 



□duct" in table 2. 



This side draw was collected and then later on fed. to the same column as the one 
used in the first distillation. The feed was entered into the column on tray 11. The feed 
temperature was 43 D C. The distills tion was croerapd at atmospheric pressure, with a 
reflux ratio R/D of 1/1. The water i *as withdrawn as AcCN-HaO aze ot rope via the top of 
the column, leaving an almost completely dewatei id AcCN in the bottom, containing 0.02 
percent by weight of HaQ. * 1 1 



i 



This bottom fraction was then distilled 
the high boiling impurities. For this, a glass 15 

- • - >.& 



in another distillation column to get rid of : 
mrj L packed column was used with 40 
theoretical plates. The feed position was the liotto] n. in this case," since this lab column did 
not have the' possibility to enter the feed at tlJe sic 3. The distillation was performed at 
atmospheric pressure, with a reftusj: ratio R/rf t>f S f 1, giving a pure acetonitrile at the top 
25 and leaving the high boiling compoj lents in the bo ±om. 4 The column bottoms contained 
99. 16% by weight acetorritrile. 0.67 Mi by weigbit pi ppioniferile and 0. 16% n-butylacetate. 

The pure acetonitrile distills te was thjsajL pa ased over an achve carbon bed with a 
diameter of 30mm and a length of ] m. to obtain 2 n HPLC grade acetonitrile. Hie final 
product had a GC (gas chromatogn phy) purii | of LOO percent weight. The residue on 

30 evaporation was 0 xng/L Wtransmittance at&220 am was .91.7%; UV transmittance at 

? ^ 41 . 

240 nm was 99. 5%. 



Empf.zeit:04/ll/2003 12:19 



Empf.nr.:778 P.0?6 



04/11 '03 13:28 FAX 32 2 5599409 



UCB IPD 



ft' 1 

i ♦ 



OEB MUNCHEN 



1027 



is* j 



CO 

.CD 

1 



3 



P* 

J 

a 



I" 

-13 

s 

o 

n • 

1 

o 
o 

■tm* 

.2 . 
to 

•4? 

€0 
V 

w 

3 
S 

I- 



1 & : 

S IS 




Ov -J* 
o | 

! • 


u CO 


Q 


i-H ! 


H 




FT 




CO -Q 


* ; 


a & - 




3 -* ~ 

g ^ o 
| H 






CD 


H 9 
w & 


!l s 


- 

» 


a ' -* . _ 

IS « ° 

S 6* — 


d 




•in , 


I • E 

m 




$ a 


ad 1 


S S 

1 5 

pa • . 


55 
o 


i 2? 




£ ii 

si ^ . 

a • a, • * •. 


r q 
\ d 


•Side- 
product 


o 

9 • 

d 


•a H 

I g . 


o 

CO 

-d . 



3 *o 



CD 



5 



f)4/ll '03 13! 28 FAX 32 2 559*1408 



Up IPD 



i . 





: S 






§■0 

P 2- 






00 
\6 - 


co FT 


f-i 

<b 
in 


(top] 

Til 
feed- 
point 




a 




* 25 


CO 




cri • 


IU — : 

3 So 

53 


© 

CO 


Temp 

unter I 




. m 


O 

CO 


-a 


CO 

•3 




co 
•la 
cn - 
O 


■§ 5 

5 


cs • 
0 

0 


«*-* 1 

CO x 

9 tip 

3~ 


• 0 

CO 

10 




00 
d 



S3 

r 



> OEB MUNCHEN 



ST 



i\ 

ri 



-23 I 
o I 

1 



1 

a 



•s 
1 

Q 

11 

CN 

*s 
.9 

CD 

5 



u 
•a 

s 
a 

o 

as 

o 



■ 



' Empf .zeit:04/l 1/2003 12:20 



Enpf .nr.:778 P. 028 



04/11 '03 13:28 FAX 32 2 5599409 



UCB IPP 



OEB MUNCHEN 



@029 



Tab le 5 



I 



20 



Experimental steady-state conditions of the 4iird 



olumn 



Feed 
Ikg/hJ 



0.026 



Distillate 



- 0.024 



i 

Bottom 2 * i 



6.O02 



Bottom 
*[°C] 



82.0 



Results 



10 



Reflns 
ratio 



3:1 



Pressure 



[mbar] 



1013 



These results clearly show that the rpro cess a ~corcpng to tile second embodiment of the 
Invention allows recovery of HPLC grade acetbnitr Le from low grade acetonitrxle feedstocks 
comprising a water content of 51-5% and more. 
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A process for purifying an acetonitrile feedstoe k comprising acetoriitrile. 16 % up to 90 
% by weight of water, low boiling impurit es having a boiling temperature lower than 
the acetujuitrile/ water azeotrope boiling point, and high boiling impurities having a 
boiling temperature higher than the acetonitrile boiling point, the process comprising 
in sequence the steps of: j * . 

Introducing the feedstock into a distillate n column and, by performing a 



A) 



distillation, separating the] acetonitrile/ 



impurities from the high boiling impuriti is, the acetonitrile/water azeotrope and 



B) 



C) 



the low boiling impurities being drawn a; 
column, the high boiling impurities bein^ 
bottoms; 

feeding the acetonitrile/water azeotrope 

pervaporation unit capable of separating 

i [ 
majority of water being collected as pe] 

the .acetonitrile. low boiling impurities 

retentate; 

introducing the retentate of the pervjap* 
by performing another distillation, witl 
azeotrope and the law boiling impurities 
. recovered from the distillation colun w 
2- A process for purifying an acetojnitrfle fee ista 
% by weight of water, low boiling impurities 
the acetonitrile/water azeotrope boiling point, 

j 

boiling temperature higher than the a< 
in sequence the steps of; » 
AT introducing the feedstock into a distill 
distillation, sepaxaung&e.acetonitrile/ 



3 



azeotrope and the low boiling 



.vapor from the top of said distillation 
produced as the distillation column 



impurities from the high boiling impuriti 2s, the high boiling impurities being 
produced as the distillation column bottx 
impurities being drawn as ja vapor fi om 
the acetonitrile/water •azeotrope and 

impurities being drawn as a side draw of pbat distillati on column: 



id the low boiling impurities to a 
water from the acetonitrile., the 
e from the pervaporation unit, and 
remaining water being collected as 

i unit into a distillation column and, 
kwing the remaining acetonitrile/water 

a vapor, wherein the acetonitrile is 
jtoms- 

: comprising acetonitrile, 16 % up to 90 

; a boiling temperature lower than 
id high boiling impurities having a 
i boiling point, the process comprising 

n column and, by performing a 
er azeotrope and the low boiling 



a majority of the low boiling 
je top of said distillation column, and 
part of the low boiling 
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: thejtow boiling impurities to a 
ie water from the acetonitxlle, the 
ite. frpm the pervaporaxlon unit, aud 
i remaining water being collected as * 



on unit into a distillation column and, 
LWing the acetonitxile/water azeotrope 
wherein the acetonitrile Is recovered 



BO feeding the acetonitrile/ water azeotrope; 
peryapbratioii unit capable of separating 
majority of water being collected as p< 
the acetonitrile. low boiling impurities 
5 retentate: 

C) tatroduong the retentate of the pervap 
by performing another distillation, wii 
and the low boiling impurities as a vapi 
from the distillation column bottoms! 
10 -3. A process according to claim 2 wherein the a&tonitrlle/ water azeotrope leaving the 
column, in which the distillation of step C* is traormed, is recycled to the acetonitrile 
feedstock and introduced into the distillation column, in which the distillation of step 
A' is performed. 

4. A process according to any of claims 1 to 3, w erein the distillation of step Aor A' is ... 
15 performed in a first distillation column -and th I distillation of step C or C is performed 

in a separate second distillation column. | 

5. A process according to any of claims 1 to 4 wl 
acetonitrile/water azeotrope and the low boi 
the distillation of step A or A T are fed to' a p 

20 condensing the acetonitrile/water azeotrope 

sending the condensate to the pervaporation 

6. A process according to any of claims 1 to 4 
acetonitrile/water azeotrope and the law hoi 
the distillation of step A or A* are fed to a pi 

25 the acetonitrile/water azeotrope and the low- 

pressure over tile pervaporation unit. 

i 

7- A process according to any of claims 1 to 6 wrearein the permeate of the pervaporation 
is recycled to the acetonitrile feedstock land 
which the distillation of step A or A" takes p] 
30 8. A process for purifying an acetonitrile feedsi 



the step, in which the 
impurities leaving the column after 
oration unit, is performed "by first 
d the low boiling impurities and then 

the step, in which the 
impurities leaving the column after 
i oration unit is performed by sending 
impurities as vapours under 



duced into the distillation column in 



% by weight of water, low boiling impurities 
the acietomtrile/water azeotrope boiling point, 
boiling temperature higher than the acetorritrJ 
in sequence the steps of: , 




t comprising acetonitrile, 16 % up to 90 
a boiling temperature lower than 
d high boiling impurities having a 
boiling point, the process comprising 
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A**)! introducing the feedstock Into a 'distffiat I m column and/by performing a 



distillation column «nH the acetonitrile/* 




remaining low boiling impurities bjeing di awn as a side draw of that distillation 
column; ■ 
C") introducing the acetonitrUe/waterl azeotr|rae side draw, into a distUlataon column 



10 



and, by performing another distillation 
acetonitrlle/water azeotrope with water 
the acetonitrile is recovered from ijhe 
A process according to claim 8, wherein* the 
first distillation column and the distillation of 

i. • 

'herein. 




, separating the acetonitrUe/waicr 



" * ; ^ — - | t 

disQlia^ion at below atmospheric pressur : 
azeotrope and the low boiling impurities : i-om the high boiling impurities, the 
high boiling impurities being produced 
or majority of low boiling impurities b 
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distillation column bottoms, the total 
drawn as vapor via the top of the 
iter azeotrope and potentially 



atmospheric pressure, enriching the 
withdrawing it as a vapor, wherein 
latton column bottoms. 

ition of step A" is performed In a 
C~ is performed in a separate 



11- 



25 12 
13 

30 14r, 
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vapor from the distillation column and the'eva loration residue being produced as 



column bottoms after this additional dikillatlc a. 



i 

1 ; 
i- « 



pressure during the distillation of step 
ferably between 200 and 22 O rabar 
distillation of step A" as a side draw 



second distillation column, 
A process according to claim S or 9 w 
A" is between 150 and 400 mbar, and more 
and the azeotrope leaving the column after the 

has a water content between 7,0 % .by weight i nd 13 % by weight and more 
preferably between 8.5 and 9.5 % by weight. 

A process according to any of claims 8 :io 10 Iierein theacetonitrile/water azeotrope 
leaving the column, in which the distillation o| step CT Is performed, is recycled to the 
acetonitrile feedstock and introduced into the distillation column, in which the 
distillation of step A" is performed. 
A process according to any of the 
feedstock is at least SO % by weight 
A process according to any of -the preceomg 
before being introduced into the distillation c 
A, A* or A" is adapted with an add of base.- 
A process according to any of the preceding 
bottoms produced after the distillation If step 
are distilled once more in a destination boh 



s, wherein the water content in the 

. wherein the pH of the feedstock, 
i to perform the distillatibn of step 

wherein the distillation column 
C or C". containing the acetonitrile. 
the pure acetomtrile being drawn as 
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15. A process according to any of the preceriing 
produced as the column bottoms after tlie 
acetonitrite being drawn as vapor and 
sent over a bed of act iv ated carbon! 



condensed 
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wherein the aretbnitrile being 
Ltlon of seep C, C' or C" or the pure 
after the additional distillation, are 
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ABSTKACT • 

• The present invention relates toixnaprbved 
diluted aqueous low grade acetonitrile feedstock; 
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